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PROBLEM TO . BE SOLVED: To provide a method and a device for 
manufacturing an optical waveguide which manufactures the optical 
waveguide with a simple configuration. 

SOLUTION: When the optical waveguide is formed through the use of 
a liquid optical waveguide material as an optical waveguide formed 
member, the optical waveguide material is continuously discharged 
from an ink jet head and the optical waveguide formed member and 
the ink jet head are relatively moved so that the optical waveguide is 
manufactured. 
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^NOTICES* 
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LThis document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet head which is optical waveguide production equipment which uses liquid-like optical 
waveguide material and forms optical waveguide'/and carries out the regurgitation of said optical 
waveguide material to the member formed [ optical waveguide ], Said member formed [ optical 
waveguide ] and the migration means to which said ink jet head is moved relatively, It has the control 
means which controls said ink jet head and said migration means. Said optical waveguide member* with 
an ink jet head with discharge Optical waveguide production equipment characterized by ****** 
considered as the configuration which carries out the regurgitation of the optical waveguide material 
continuously from said ink jet head when moved said member formed [ optical waveguide ] relatively, the 
cbre section was formed, said core section was stiffened and optical waveguide was produced. 
[Claim 2] The optical waveguide production equipment characterized by to consider as the configuration 
which it has an electrical-potential-difference impression means to by_which said ink-jet head impresses 
an electrical potential difference to a discharge electrode and said discharge electrode, and a supply 
means supply said optical waveguide material to said discharge electrode, in optical waveguide 
production equipment according to claim 1, and said optical waveguide material contains [ configuration ] 
the transparence particle, uses [ configuration ] the electric field produced with the electrical potential 
difference impressed to said discharge electrode to said transparence particle, and makes said optical 
waveguide material breathe out. 

[Claim 3] Optical waveguide production equipment characterized by having said two or more discharge 
electrodes and said electrical-potential-difference impression means to drive said discharge electrode 
independently, in optical waveguide production equipment according to claim 2. 

[Claim 4] The first ink jet head which is optical waveguide production equipment which uses liquid-like 
optical waveguide material and forms optical waveguide, and carries out the regurgitation of the first 
optical waveguide material to the member formed [ optical waveguide ], The migration means to which 
the second ink jet head which carries out the regurgitation of the second optical waveguide .material, and 
the said formed [ optical waveguide ] member and said first, and second ink jet heads are moved 
relatively, It has the control means which controls the said first and second ink jet heads and said 
migration means. After breathing out said first optical waveguide member with said first ink jet head, 
Optical waveguide production equipment characterized by considering as the configuration which carries 
out the regurgitation of the first optical waveguide material continuously from said first ink jet head 
when said second optical waveguide member is breathed out with said second ink jet head and optical 
waveguide is produced on said first optical waveguide member. 

[Claim 5] Optical waveguide production equipment characterized by considering as the configuration to 
which said first optical waveguide formation material contains a transparence particle, and said first ink 
jet head has an electric-field generating means, it is alike in optical waveguide production equipment 
according to claim 4 from the electrostatic force by the electric field impressed with said electric-field 
generating means, said optical waveguide material is made to breathe out, and said second ink jet head 
carries out the regurgitation of the **** of the second optical waveguide material. 

[Claim 6] Optical waveguide production equipment which has an image recognition means in the optical 



wavegufde production equipment of five given in any 1 term from claim 1, and is characterized by 
considering as the configuration which forms optical waveguide so that the optical components on said 
member formed [ optical waveguide ] or a marker may be recognized and it may connect with said 
optical component optically with said image recognition means. 

[Claim 7] It is the optical waveguide production approach which uses liquid-like optical waveguide 
material and forms optical waveguide on the member formed [ optical waveguide ]. Concentration of said 
transparence particle after breathing out from the concentration of said transparence particle in said 
optical waveguide material in front of the regurgitation is made deep using said optical waveguide 
material containing a transparence particle. Said optical waveguide member is made to breathe out and 
an ink jet head is used on said member formed [ optical waveguide ]. Continuously said optical 
waveguide material with discharge The optical waveguide production approach characterized by forming 
an optical waveguide core by moving relatively said member formed [ optical waveguide ] and ink jet 
head. 

[Claim 8] It is the optical waveguide production approach which uses liquid-like optical waveguide 
material and forms optical waveguide on the member formed [ optical waveguide ]. Continuously the first 
optical waveguide material which uses an ink jet head and contains a transparence particle on said 
member formed [ optical waveguide ] with discharge Said member formed [ optical waveguide ] and said 
ink jet head are moved relatively. After forming an optical waveguide base material, stiffen said optical 
waveguide base material and it continues. The optical waveguide production approach characterized by 
stiffening discharge and said second optical waveguide material for the second optical waveguide 
material which has a refractive index almost equal to said first optical waveguide material after 
hardening on said first optical waveguide material on said member formed [ optical waveguide ], and 
forming an optical waveguide core. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] • . 

[Field of the Invention] This invention relates to the production approach of the optical waveguide which 

shuts up and transmits light, and production equipment. 

[0002] 

[Description of the Prior Art] The formation approach of the polymer optical waveguide which extrudes 
a polymer ingredient in the Japanese Patent Publication No. No. 12303 [ eight to ] official report from an 
extrusion nozzle, is made to move an extrusion nozzle to it, and forms an optical waveguide pattern is 
indicated. 

[0003] Moreover, the micro-lens array manufacture approach which produces a micro-lens array is 
indicated by making JP,2000-108216,A harden a minute drop on a tabular optical material, after making 
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it reach the target, the regurgitation [ the minute drop of an optical plastics ingredient ], and. 
[0004] In addition, when forming an electrode layer on the optical plane of incidence of the optical 
waveguide which consists of an optical fiber and forming a luminous layer on this electrode layer, said 
luminous layer and the technique which forms a protective coat with an ink jet method further are 
indicated by JP,2000-2 1 222,A. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the formation approach of the conventional 
optical waveguide, since a waveguide ingredient is extruded using extrusion equipment and optical 
waveguide is produced, an extruder is required, a heater, mixed equipment, etc. for maintaining the 
viscosity of a waveguide ingredient at a fixed condition cannot but be needed further, and equipment 
cannot but become large-scale. Moreover, since a polymer ingredient is continuously extruded using a 
nozzle, the thin optical waveguide of a path cannot be produced and cannot connect minute optical 
components. 

[0006] On the other hand, without needing metal mold and large-scale equipment by stiffening a minute 
drop using an ink jet head, after making it reach the target, the regurgitation [ the minute drop of an 
optical plastics ingredient ], and, the conventional micro-lens array manufacture approach produces the 
micro-lens array which is a microoptics component, and the ink jet head constituted so that an optical 
plastics ingredient might be made to fly as a drop was used for it. Therefore, the regurgitation of the 
optical plastics ingredient could not be carried out continuously, and optical waveguide with continuous 
structure was not able to be produced. 

[0007] In addition, although the technique which forms in above-shown JP,2000-21222,A the luminous 
layer and protective coat of luminescence equipment which are used combining optical waveguides, such 
as an optical fiber, with an ink jet method is indicated This is a technique about the luminous layer of 
luminescence equipment, and formation of a protective coat to the last. It is not a technique about 
production of the target optical waveguide in this invention, and it says that the regurgitation of the 
ingredient is moreover carried out liquid drop-like from an ink jet head, and differs from the technique 
which carries out the regurgitation of the ingredient continuously from an ink jet head like this invention 
mentioned later. 

[0008] The technical problem of this invention is offering the optical waveguide production approach and 
optical waveguide production equipment which produce optical waveguide with a simple configuration. 
[0009] 

[Means for Solving the Problem] When forming optical waveguide, using liquid-like optical waveguide 
material as a member formed [ optical waveguide], the summary of this invention makes optical 
waveguide material breathe out continuously from an ink jet head, and is in the point which is made to 
move relatively the member formed [ optical waveguide ] and an ink jet head, and produced optical 
waveguide. 
[0010] 

[Embodiment of the Invention] First, from drawing 1 , drawing 3 is used and the 1st operation gestalt of 
this invention is explained. 

[0011] Drawing 1 is the block diagram of the optical waveguide production equipment concerning this 
operation gestalt. 

[0012] The ink jet head section 50 and the optical waveguide material feed zone 54 are formed in the 
head section 10 of optical waveguide production equipment. Optical waveguide material is supplied to 
the optical waveguide material feed zone 54 from the optical waveguide material supply hose 30. The ink 
jet head section 50 is driven by the head drive circuit 114 controlled by the control circuit 70 based on 
the optical waveguide configuration data to form. A control circuit 70 detects the marker drawn on the 
location of the optics 82a and 82b, such as a light emitting device installed on the substrate 56 based on 
the image photoed with the camera 16, a photo detector, and an optical fiber, or the substrate, moves 
X-Y stage 12 according to the path which controlled the stage drive circuit 68 and specified it 
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beforehand, and forms optical waveguide 80 between optic 82a and 82b. 

[0013] Next, the structure and the drive approach of the ink jet head section 50 are explained. 
[0014] Drawing 2 is the block diagram of the ink head section concerning this operation gestalt. 
[0015] The ink jet head 122 uses electrostatic force to the optical waveguide material 142 by the 
electric field which mainly impressed and formed the electrical potential difference between the 
discharge electrode 134 and the control electrode 144, and the electrostatic suction method which 
makes the optical waveguide material 142 breathe out is used for it The optical waveguide material 142 
which carried out the regurgitation adheres on a substrate 56 through opening 146, and forms optical 
waveguide. In this operation gestalt, what distributed the about 0.01-3-micrometer transparence particle 
in the liquid-like transparence resin solvent as optical waveguide material 142 is used. The combination 
of the quality of the material of a transparence particle and a transparence resin solvent is chosen so 
that a transparence particle may be charged in a transparence resin solvent, and the high insulating 
transparence resin solvent is used. This electrified transparence particle is pulled out by the electric 
field formed between the discharge electrode 134 and the control electrode 144, and the optical 
waveguide material 142 projects. Furthermore, the ink jet head 122 in this operation gestalt has the 
description also in the transparence particle charged according to an operation of electric field 
condensing, and being condensed and breathed out at the tip of a discharge electrode 134. 
[0016] The optical waveguide material 142 is led to the ink jet head 122 from an optical waveguide 
material tank, and it is distributed so that it may flow to homogeneity in optical waveguide material 
passage. The electrical-potential-difference impression means which consists of the adjustable bias 
power supply 124, bias power supply 128, and a pulse power source 130 is connected to a discharge 
electrode 134. Between the protrusion electrode 134 and a control electrode 144, the electrical 
potential difference by bias power supply, 128 and the pulse power source 130 is impressed. The pulse 
power source 130 is driven by the drive circuit 62 based on the signal modulated by the data-conversion 
circuit 66 according to the data according to a desired optical waveguide configuration, and outputs a 
pulse voltage. When the electric field strength formed between a discharge electrode 134 and a control 
electrode 144 of the sum with the electrical potential difference by the pulse power source 130 on 
which it is superimposed according to the bias voltage and the record signal by bias power supply 128 
exceeds critical electric field strength, the optical waveguide material 142 carries out the regurgitation 
from a discharge electrode 134. While the electric field beyond this critical electric field strength are 
impressed, the optical waveguide material 142 is breathed out continuously. The optical waveguide 
material 142 which jumped out of the discharge electrode 134 reaches the substrate 56 in which the 
clad section which serves as the base beforehand through the opening 146 prepared in the control 
electrode 144 was formed. The optical waveguide material 142 which passed opening 146 receives the 
electrostatic field formed between grounded X-Y stages 12 of the electrical potential difference 
impressed to the control electrode 144 from the adjustable bias power supply 124, and results in a 
substrate 56. The optical waveguide material 142 breathed out continuously is applied according to a 
desired path according to migration of X-Y stage 12 on a substrate 56. Ultraviolet rays are irradiated or 
heat-treated and the optical waveguide material 146 applied on the substrate 56 forms the core of 
optical waveguide by stiffening a transparence resin solvent. Optical waveguide with little loss can be 
formed by making almost- equal the refractive- index of the transparence resin solvent -and-transparence 
particle which were stiffened. What is necessary is just to apply a clad plate so that a core may be 
covered further when there is a possibility that the formed core may be polluted, or when making 
numerical aperture of optical waveguide into a predetermined value. 

[0017] Transparence resin, such as a polycarbonate, polystyrene, and an acrylic, can be used as a 
transparence particle. Moreover, as a transparence resin solvent, the ultraviolet-rays hardening resin 
which adjusted the refractive index can be used. 

[0018] The grounded guide electrodes 136a and 136b are installed in the both sides of a discharge 
electrode 134, and the effect of disturbance is reduced. Moreover, the transparence particle is made 
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easy to condense in a discharge electrode 134, while making the regurgitation of the optical waveguide 
material 142 easy, as a radius of circle with a radius of curvature of 30-60 micrometers is given at the 
tip of a discharge electrode 134 and electric field concentrate most at the discharge electrode 134 tip. 
[0019] The size of the optical waveguide to form can be kept constant by controlling the electrical- 
potential-difference value impressed to the adjustable bias power supply 124 and the pulse power 
source 130 according to the front face of a substrate 56, and the distance between the ink jet head 
sections 50 according to information, such as the quality of the material, thickness, etc. of a substrate 
56. The electrical-potential-difference amendment circuit 64 used as a control means of an electrical 
potential difference computes the electrical-potential-difference value impressed to the pulse power 
source 130 while amending the electrical potential difference which the adjustable bias power supply 124 
impresses based on information, such as the quality of the material, thickness, etc. of a substrate 56. 
The data-conversion circuit 66 which received the data of an optical waveguide configuration drives the 
predetermined time amount drive circuit 62, and makes optical waveguide material breathe out. It is 
desirable to adjust bias voltage by 2-3kV, and to adjust a pulse voltage between 200-1 000V according 
to production conditions. The adjustable bias power supply 124, the pulse power source 130, the data- 
conversion circuit 66, the drive circuit 62, and the electrical-potential-difference amendment circuit 64 
constitute the head drive circuit 114. 

[0020] In the ink jet head of this operation gestalt, the location of a discharge electrode 134 and a 
control electrode 144 is being fixed, and the regurgitation conditions of the optical waveguide material 
142 have the description of hardly being based on distance with a substrate 56. Although the electric 
field strength which the glory waveguide material 142 which passed the opening 146 of a control 
electrode 144 receives changes with distance with a substrate 56, since the electric field which drive 
the optical waveguide material 142 to the direction of a substrate 56 are formed, the magnitude hardly 
influences optical waveguide formation. Therefore, if distance with a substrate is kept constant and an 
X-Y stage is moved at a fixed rate, the optical waveguide of a fixed size can be formed. However, when 
irregularity is in the case (vertical vibration by the side of an ink jet head) where fluctuation of the 
distance of an ink jet head and a substrate is large, and a substrate, with migration of an X— Y stage, a 
range measurement means to measure the distance between a substrate and an Inkjet head may be 
established, bias power supply 126 may be made adjustable, and the electrical potential difference 
impressed by bias power supply 126 may be controlled according to distance. Or you may control so 
that distance becomes fixed using the driving gear of a Z direction. When controlling an electrical 
potential difference, it is [ that what is necessary is just to enlarge bias voltage and a pulse voltage in . 
proportion / almost / to distance ] desirable to adjust bias voltage by 2-3kV, and to adjust a pulse 
voltage between 200-1 000V. However, since the smaller one of off speed of response [ ON / ] improves, 
a pulse voltage is desirable. By using the adjustable bias power supply 124, magnitude of the pulse 
voltage generated according to the pulse power source 130 is made small. Moreover, by using a control 
electrode 144, distance of a discharge electrode 134 and a control electrode 144 can be made small, and 
output voltage of bias power supply 128 and the pulse power source 130 can be made small. 
[0021] Drawing 3 is the block diagram of the optical waveguide material feed zone 54 concerning this 
operation gestalt. The optical waveguide material discharge regulator 106 which consists of pressurizers, 
valves, etc., such as a pump, supplies the optical waveguide material 142 currently stored in the optical 
waveguide material tank 100 to the ink jet head section 50. Conveyance recovery is carried out by the 
optical waveguide material transport device 102 at the optical waveguide material tank 100, and the 
optical waveguide material of most which was not breathed out is reused by it. 

[0022] In the ink jet head of this operation gestalt, while the pulse voltage is impressed to the discharge 
electrode 134, ink becomes yarn-like and flies continuously. Therefore, optical waveguide can be formed 
by the fixed size by moving an X-Y stage with constant speed. Therefore, compared with the case 
where a very small drop is made to fly, it is hard to produce the irregularity on the front face of optical 
waveguide, and the small optical waveguide of optical loss can be produced. Moreover, the regurgitation 
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['the liquid used as an optical waveguide core ], and since it will be strongly influenced [ with a 
substrate ] of wettability if it is going to apply and is going to form optical waveguide, if wettability is bad, 
on the other hand, it will be round [ when the wettability of a substrate and a liquid is good, optical 
waveguide material spreads thinly and a three-dimensional core is not formed, but ] with surface tension. 
However, in the ink jet head of this operation gestalt, the transparence particle which the transparence 
resin solvent was made to distribute condenses according to an operation of electric field, and is 
breathed out. Therefore, the rate of the transparence resin solvent of a liquid has decreased, and the 
optical waveguide material which reaches a substrate cannot be easily influenced [ of a substrate and 
optical waveguide material ] of wettability, it is stabilized and can form- optical waveguide. 
[0023] In this operation gestalt, width of face was able to produce 5 to 100 micrometers optical 
waveguide by adjusting the viscosity and surface tension of optical waveguide material, the regurgitation 
rate of optical waveguide material, and the passing speed of a stage. Therefore, it is possible to be able 
to produce from the thin optical waveguide of a single mode to the optical waveguide of a multimode, 
and to connect also with a single mode optical fiber, and the core diameter of 50 micrometers and a 
62.5-micrometer multimode fiber. 

[0024] In this operation gestalt, although the waveguide formation substrate was moved and optical 
waveguide was formed, optical waveguide may be drawn and formed on a substrate by moving an ink jet 
head. When using an optical fiber long as one [ at least ] optic especially, it is desirable to move an ink 
jet head. 

[0025] Next, the 2nd operation gestalt of this invention is explained using drawing 6 from drawing 4 . 
[0026] Drawing 4 is the block diagram of the optical waveguide production equipment concerning this 
operation gestalt. 

[0027] In the head section 10 of optical waveguide production equipment, it has the ink jet head section 
50, the ink jet head sections 51a and 51b, the optical waveguide material feed zone 54, the optical 
waveguide material feed zones 55a and 55b, and the optical fibers 164a, 164b, and 164c for UV 
irradiation. Optical waveguide material is supplied to the optical waveguide material feed zones 55a and 
55b from the optical waveguide material supply hose 31a and 31b from the optical waveguide material 
supply hose 30 at the optical waveguide material feed zone 54. The ink jet head section 50 and the ink 
jet head sections 51a and 51b are driven by the head drive circuit controlled by the control circuit 
based on the optical waveguide configuration data to form. A control circuit controls a stage drive 
circuit and moves X-Y stage 12 so that the marker drawn on the location of the optics 82a and 82b, 
such as a light emitting device installed on the substrate 56 based on. the image-photoed with the 
camera 16, a photo detector, and an optical fiber, or the substrate may be detected and optical 
waveguide 80 may be formed according to the path specified beforehand. To the travelling direction of 
X-Y stage 12, the head section 10 is rotated on the rotation stage 14 so that the ink jet head section 
50 and the ink jet head sections 51a and 51b may be located in a line with a straight line. 
[0028] On a substrate 56, ink jet head section 51a irradiates ultraviolet rays by optical fiber 164a for 
discharge and UV irradiation, stiffens the transparence resin 154 for clads, and forms a clad 157. Then, 
the regurgitation of the core material 151 which consists of ultraviolet-rays hardening resin by the ink 
jet head section 50 including the electrified transparence particle on a clad 157 is carried out. Ultraviolet 

rays are irradiated by optical fiber- 164b for UV irradiatiorv-the core material 151 is stiffened, and the, 

core base material section 158 is formed. Finally, transparence resin 152 is irradiated on the core base 
material section 158 by ink jet head section 51b,- ultraviolet rays are irradiated by optical fiber 164c for 
discharge and UV irradiation, and a core 159 is formed. A piezo method or Bubble Jet was used for the 
electrostatic ink jet head shown in the first operation gestalt at the ink jet head section 50, and the ink 
jet head sections 51a and 51b. Inkjet methods, such as a micro dot method called the so-called conte 
NYUASU method in addition to these, a Hertz method, and an electric charge modulation technique, may 
be used as the ink jet head sections 51a and 51b. 

[0029] Formation of the core section in this operation gestalt is explained in more detail using drawing 5 . 
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[0t)30] Drawing 5 is the sectional view of the optical waveguide section. 

[0031] The layer of the core base material 158 is formed using the transparence resin which contains a 
transparence particle thinly on a clad 157. in the ink jet head of this operation gestalt , since the 
transparence particle which core material be made to distribute condense according to an operation of 
electric field and be breathe out , the rate of a liquid be small , and without seldom be influence [ of a 
substrate and optical waveguide material ] of wettability t the core material which reach a substrate be 
stabilize and can form optical waveguide by fixed width of face and thickness . After stiffening core 
material and forming the core base material 158, on 158 layers of core base material sections, discharge 
hardening of the transparence resin 152 is carried out, and a core 159 is formed. Since the core base 
material section 158 contains a transparence particle and irregularity is formed in a front face, 
wettability with transparence resin 152 becomes good, and the transparence resin 152 breathed out on 
the core base material section 158 forms the boiled-fish-paste-like core section for the core base 
material section 158 top with breadth and surface tension. On the other hand, transparence resin 152 
does not spread to a clad 157 by worsening wettability of transparence resin 152 and the transparence 
resin 154 for clads. Since the core base material section 158 used as the base of a core is beforehand 
formed using the electrostatic ink jet which carries out the continuation regurgitation, it is not 
necessary to carry out the regurgitation of the transparence resin 152 which carries out the 
regurgitation on it continuously, and the ink jet head of the piezo method which carries out the 
regurgitation of the minute drop, or a bubble jet (trademark) method can be used. 
[0032] Formation of another core section is explained using drawing 6 . 
[0033] Drawing 6 is the sectional view of the optical waveguide section. 

[0034] From the electrostatic ink jet head section 50, the regurgitation of the core material 151 which 
distributed the transparence particle in the volatile solvent is carried out. A solvent volatilizes and the 
core material breathed out on the clad 157 will be in the porous condition of consisting of a 
transparence particle 150. If this porous transparence particle 150 is made to breathe out transparence 
resin 152, transparence resin 152 will fill the clearance between the transparence particles 150 with 
capillarity, and the core 159 of optical waveguide will be formed by irradiating ultraviolet rays and 
stiffening them. After hardening transparence resin 152, by making the refractive index of the 
transparence particle 150 and transparence resin 152 become equal, light scattering by the 
transparence particle 150 is suppressed, and good optical waveguide can be formed. In this case, it is 
desirable to irradiate infrared radiation instead to irradiate ultraviolet rays using optical fiber 164b for UV 
irradiation, to heat, and to dry a solvent. 

[0035] In the ink jet head of this example, the transparence particle which core material was made to 
distribute condenses according to an operation of electric field, and is breathed out. Therefore, the rate 
of a solvent has decreased, and the core material which reaches a substrate is seldom influenced [ of a 
substrate and optical waveguide material ] of wettability, but it is stabilized and can form optical 
waveguide. 

[0036] Next, the 3rd operation gestalt of this invention is explained using drawing 8 from drawing 7 . 
[0037] Drawing 7 is the perspective view of the ink jet head section concerning this operation gestalt. 
[0038] On the electrode substrate 132, two or more discharge electrodes 134 are formed at regular 
intervals. Optical waveguide material is supplied to a discharge electrode 1 34. from the optical waveguide - 
material feed hopper 160, and is collected and reused from the optical waveguide material recovery 
opening 162. The structure of each discharge electrode 134 is the same as the first operation gestalt, 
and carries out the regurgitation of the optical waveguide material using electric field. By forming an ink 
jet control unit every discharge electrode 134, it can be independent and each discharge electrode 134 
can be driven. The ink jet head used for this operation gestalt can be produced using the technique of 
the photolithography used for semi-conductor manufacture, and can set spacing and the configuration 
of a discharge electrode to a precision. Two or more optical waveguides can be formed in coincidence 
by using the ink jet head array of this operation gestalt. 
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C0039] Drawing 8 is the example of the juxtaposition optical waveguide formed using the ink ink jet head 
section of this operation gestalt Beforehand, a substrate 56 and. height are doubled and the laser arrays 
84a and 84b and the fiber array 86 are installed. Six laser is located in a line in 125-micrometer pitch, 
respectively, and the laser arrays 84a and 84b are also putting the fiber array in order in 125- 
micrometer pitch correctly using the V groove block. The optical waveguide arrays 81a and 81b are 
formed between the laser arrays 84a and 84b beforehand installed using the optical waveguide array 
production equipment of this operation gestalt, and the fiber array 86, and it connects optically. By 
making between the discharge electrodes of an ink jet head array a little larger than spacing of the laser 
arrays 84a and 84b and the fiber array 86, the ink jet head section can be made slanting and optical 
waveguide spacing can be finely tuned according to spacing of the laser arrays 84a and 84b and the 
fiber array 86. Since the ink JOTTO head of this operation gestalt can produce discharge part spacing 
correctly, it can form optical waveguide like this operation gestalt according to the array optical element 
installed beforehand. Compared with the case where the location of an array optical element is adjusted 
according to optical waveguide, it is easily producible. 

[0040] Moreover, in the ink jet head used for this operation gestalt, since the optical waveguide material 
made to fly is charged, the impact location of optical waveguide material is also controllable by preparing 
the electrode for a deviation all over a flight way. In an ink jet head array, a deflecting electrode is 
prepared for every discharge part, it is controlling independently and the impact location of each optical 
waveguide material can also be tuned finely. 

[0041] Furthermore, the optical waveguide production equipment of this invention is not what was 
limited to production of optical waveguide, and can be applied also to creation of optics, such as a 
minute boiled-fish-pasteHike cylindrical lens. 
[0042] 

[Effect of the Invention] Since according to this invention optical waveguide material is made to breathe 
out continuously from an ink jet head, the member formed [ optical waveguide ] and an ink jet head are 
moved relatively and optical waveguide is produced, optical waveguide is producible with a simple 
configuration. Moreover, according to this invention, optical components can be installed beforehand and 
optical waveguide can be produced according to the location of the glory component. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the optical waveguide production equipment of the dichotomy 
optical fiber concerning the 1st operation gestalt of this invention. 

[Drawing 2] It is the block diagram of the ink head section concerning the 1st operation gestalt of this 
invention. 

[Drawing 3] It is the block diagram of the optical waveguide material feed zone concerning the 1st 
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operation 4 gestalt of this invention. 

[Drawing 4] It is the block diagram of the optical waveguide production equipment concerning, the 2nd 
operation gestalt of this invention. , ; - 

[Drawing 5] It is the sectional view of the optical waveguide section explaining the formation approach of 
the optical waveguide core section concerning the 2nd operation gestalt of this invention. 
[Drawing 6] It is the sectional view of the optical waveguide section explaining the 2nd formation 
approach of the optical waveguide core section concerning the 2nd operation gestalt of this invention. 
[Drawing 7] It is the perspective view of the ink jet section of the optical waveguide production 
equipment concerning the 3rd operation gestalt of this invention. 

[Drawing 8] It is the plan showing the juxtaposition optical waveguide produced using the 3rd operation 
gestalt of this invention.- « ■ 

[Description of Notations] 

10 [ — Camera, ] — The head section, 12 — An X-Y stage, 14 — A rotation stage, 16 20 — The head 
section, 30 — An optical waveguide material supply hose; 31a, 31b — Optical waveguide material supply 
hose, 50 — The ink jet head section, 51a, 51b — Inkjet head section, 54 — An optical waveguide 
material feed zone, 55a, 55b — An optical waveguide material feed zone, 56 — Substrate, 62 — An 
electrical-potential-difference drive circuit, 64 — An electrical-potential-difference amendment circuit, 
66 — Data-conversion circuit, 68 — A stage drive circuit, 70 — A control circuit, 80 — Optical 
waveguide, 81a, 81b — An optical waveguide array, 82a, 82b — An optic, 84a, 84b — Laser array, 86 [ - 

- Optical waveguide material tank, ] — A fiber array, 88 — The base, 90 — A V groove block, 100 102 - 

- An optical waveguide material transport device, 106 — An optical waveguide material discharge 
regulator, 114 — Head drive circuit, 122 — An ink jet head, 124 — Adjustable bias power supply, 126 — 
Bias power supply, 128 [ — Discharge electrode, ] — Bias power supply, 130 — A pulse power source, 
132 — An electrode substrate, 134 136a, 136b — A guide electrode, 140 — A spacer, 142 — Optical 
waveguide material, 144 [ — Transparence particle, ] — A control electrode, 146 — Opening, 148 — 
Optical waveguide material passage, 150 151 [ — A clad, 158 / — The core base material section, 159 / 

- A core; 160 / — An optical waveguide material feed hopper, 162 / — Optical waveguide material 
recovery opening, 164a, 164b, 164c / — Optical fiber for UV irradiation. ] — Core material, 152 — 
Transparence resin (base material), 154 — The transparence resin for clads, 157 



[Translation done.] 
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